Mycobacterium ulcerans infection, popularly known as
Buruli ulcer (BU), has been identified by the World Health Organization (WHO) as a rapidly re-emerging disease. 1 The disease often afflicts people who live or work in riverine areas, wetlands, and stagnant bodies of water. 2, 3 Penetrating trauma to skin is believed by many authorities to introduce the etiologic agent from M. ulcerans -contaminated skin surface, or the penetrating object itself is similarly contaminated. 4, 5 The trauma may be as slight as a hypodermic injection or as severe as a gunshot or landmine wound. Following inoculation into the skin, M. ulcerans proliferates and elaborates a toxin that causes necrosis of the dermis, panniculus, and fascia. 6, 7 The usual incubation period of BU ranges from 2 months to several years. 5 As required by the Medical Committee of IME, all patients or their responsible relative or guardian must provide informed consent for all diagnostic and treatment procedures and publication of any or all images derived from the management of the patient, including clinical photographs that might reveal patient identity. We report here a case of undertreated necrotizing fasciitis (NF) misdiagnosed on admission to the hospital as an ulcerated edematous lesion of M. ulcerans infection. Onset of disease followed well-documented local trauma to the skin of a resident of Songololo Territory, the largest known focus of BU in the Democratic Republic of Congo (DRC). 8 
CASE REPORT
A 65-year-old woman with diabetes from the village of Luvuvamu (Songololo Territory, Bas-Congo Province, DRC) came to the hospital of the Institut Médical Evangélique (IME), on September 9, 2002, with an extensive painful edematous ulcerated lesion on the dorsum of the right foot and ankle. Seven days before admission (September 2, 2002), while tilling the soil, a thorn had pierced the skin deeply at this site. The day after this trauma the site of penetration was surrounded by warm and tender swelling. Her daughter, a nurse, immediately took her to the nearby peripheral health center, where she received analgesic and ampicillin therapy for 6 days.
On admission to the hospital laboratory, tests showed neutrophilia, increased erythrocyte sedimentation rate (ESR), and hyperglycemia. Cefoxitin, metronidazole, and ciprofloxacin were administrated for 10 days, with surgical exploration and debridement of devitalized tissue on September 19, 2002. Response to therapy was favorable ( Figure 1 ). A split skin graft was performed 4 weeks later and the patient was discharged from the hospital 58 days after admission ( Figure 2 ).
The diagnosis of BU was based initially on clinical findings, place of residence, and of the report of rare acid-fast bacilli (AFB) in the Ziehl-Neelsen (ZN) stained smears. Culture and polymerase chain reaction (PCR) tests for M. ulcerans were not available locally. Cultivation for bacteria was not performed because the patient had already received antibiotics. Tissue specimens, however, were submitted to the Mycobacteriology laboratory of the Institute of Tropical Medicine (ITM), in Antwerp. Smears, culture, and PCR for M. ulcerans were tested and gave negative results for AFB and M. ulcerans . 9 Histopathologic analysis of formalin-fixed tissue performed at the Armed Forces Institute of Pathology (AFIP) revealed marked necrosis of the lower dermis and subcutaneous tissue, with numerous acute and a few chronic inflammatory cells ( Figure 3 ). No AFB was found.
Initially, the histopathologic findings were interpreted as nonspecific acute and chronic inflammation with necrosis ( Figure 4 ). Buruli ulcer was not ruled-out. Later, the specimen was studied exhaustively and scattered foci of intracellular gram-positive cocci were seen in Brown-Brenn stained sections ( Figure 5 ). Silver staining showed numerous carcasses of coccal forms ( Figure 6 ). In the lower dermis and panniculus there was vasculitis of small vessels, with dense neutrophilic infiltrates, a few lymphocytes, and thrombi ( Figure 7 ). Clinicopathologic correlation of these findings strongly supported the diagnosis of NF. The morphology of the bacteria was interpreted as typical of streptococci.
DISCUSSION
The initial BU diagnosis was suspected on clinico-epidemiological features. The patient lived in an endemic region, and the lesion was extensive, located on a lower limb, minimally painful, edematous, and ulcerated, whereas NF classically presents acutely with pain, fever, and systemic toxicity, often with Abstract. We report a case of under treated necrotizing fasciitis (NF) in a 65-year-old woman with diabetes misdiagnosed as Mycobacterium ulcerans infection. She came to the Institut Médical Evangélique (IME) with an extensive painful edematous ulcerated lesion on the dorsum of the right foot and ankle. The diagnosis of Buruli ulcer (BU) was based initially on clinical findings and place of residence (Songololo Territory, the largest known focus of BU in Bas-Congo province). Tissue specimens gave negative results for acid-fast bacilli (AFB), culture, and polymerase chain reaction (PCR) for M. ulcerans. Histopathologic analysis revealed marked necrosis of the lower dermis and subcutaneous tissue. No AFB was found. Later, scattered foci of intracellular gram-positive cocci typical of streptococci were seen. Clinicopathologic correlation of these findings strongly supported the diagnosis of NF. This patient shows the difficulties that may be encountered even in known endemic areas in recognizing BU cases purely on clinical findings. minimal clinical cutaneous findings. Necrotizing fasciitis can extend to cutaneous structures, causing vasculitis and thrombosis, skin discoloration, crepitus, anesthesia, and bulla formation. 10 Erythema and edema frequently appear early. Pain disproportionate to local findings may be present and should be a clue to consider NF. [11] [12] [13] [14] In our patient, ampicillin therapy prescribed in the village probably significantly modified the initial clinical picture. Moreover, we presume that antibiotic therapy had rendered many gram-positive organisms nonstainable by the Brown-Brenn method. Common features of M. ulcerans infection and NF are compared in Table 1 . We also have added features of tropical phagedenic ulcer (TPU), an acute or chronic skin disease frequently seen in BU endemic areas 15, 16 and misdiagnosed as BU. 17 Tropical phagedenic ulcer, mostly solitary, 18 is characterized by necrosis of the epidermis and underlying superficial tissue. 16, 19 On admission to the hospital, the BU diagnosis was also based on the ZN staining done at IME, which showed rare Figure 4 , showing gram-positive cocci in a small cluster (arrow). There were similar cocci, singly and in clusters, widely scattered in the panniculus (see Figure 6 ), ×330. This figure appears in color at www.ajtmh.org . AFB. These results, however, could not be confirmed on tissue specimens analyzed at the ITM. Other studies on smear microscopy in tuberculosis concluded that a smear result of £ 3 AFB is unreliable 20 and that single smear-positive results require confirmation by another examination. We therefore believe the IME report of AFB was a false-positive result.
A study done on BU patients hospitalized at IME from May 2002 to August 2004 showed that the median delay in seeking medical attention was 60 days for all clinical forms. 21 Often BU patients do not remember the time of onset of the disease. However, those who have had specific trauma at the site where the lesion developed are often able to recall the circumstances more precisely. Published data from such patients indicate that incubation periods range from 2 weeks to 3 years with a mean of 2 to 3 months. 4, 5, 22, 23 A study of six patients diagnosed with NF and treated in the Department of Surgery, University College Hospital, in Ibadan, Nigeria, between January 1998 and December 2001, showed that the duration of symptoms ranged between 3 and 14 days. 24 The 7 day delay for our patient between the skin trauma and presentation to IME medical center is therefore more compatible with NF than with BU, as well as the reported edema on the day after this trauma. Diabetes, trauma, and old age frequently play a role in the rapid spread of NF.
Necrotizing fasciitis is commonly caused by a group A streptococcus , ( Streptococcus pyogenes ), but a variety of aerobic and anaerobic organisms have been reported. [10] [11] [12] [13] [14] 25 Abnormal inflammatory tests are frequent in cases of NF. Laboratory tests in our case showed a neutrophilia and increased ESR. In Bas-Congo, superinfection of skin ulcers by other bacterial species was found in 52.8% of BU patients, with similar abnormal inflammatory tests. 21 It is generally believed that in endemic areas, the experienced health worker usually can make an accurate presumptive diagnosis of BU on clinical grounds alone, or by using a combination of clinical features and a positive ZN staining. 9 Laboratory confirmation of clinically suspected BU cases, Figure 6 . Gomori's methenamine-silver stained parallel section of area in Figure 6 showing many silvered bodies interpreted as carcasses of cocci (arrows). GMS, ×330. This figure appears in color at www .ajtmh.org . however, is highly recommended. Indeed, several studies on the microbiological confirmation of clinically suspected cases of BU showed that up to 70% of clinically suspected cases cannot be confirmed by microbiological tests. 9, 26 Moreover, clinicians must remember that misdiagnosis of BU can require the patient to receive 8 weeks of antibiotic therapy with a combination of oral rifampicin and an intramuscular aminoglycoside (usually streptomycin) under direct observation. 27 Our patient healed well with a combination of antibiotics, surgery, and daily wound dressings followed by skin graft ( Figure 2 ). Our case illustrates the importance of early detection and adequate management of NF, and any other significant tropical skin disease such as TPU or BU. Effective collaboration between peripheral health centers and reference hospitals is of utmost importance.
In conclusion, this patient shows the difficulties that may be encountered, even in known endemic areas, in recognizing BU cases purely on clinical findings.
Received May 12, 2009 . Accepted for publication October 26, 2009. 
